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How did we validate Pu-isotope (%38-242Pu) nuclear
data?

Statistics tools used: Random forests and SHAP metric. Shown to be able to
highlight issues in nuclear data in Neudecker et al., NDS 167, 36-60 (2020).

Nuclear data validated: 23¢-242Py for ENDF/B-VII.1 and ENDF/B-VIII.O.

Validation experiments used:
« 875 criticality experiments
« 15 LLNL pulsed-sphere neutron-leakage spectra

Additional information used for validation:

« Systematic comparison of nuclear data with differential experimental data
from EXFOR (only in rare cases detailed analysis)

* Nuclear-theory considerations
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Validation of 241Pu nuclear data: this is a
challenge due to compensating errors!

Energy ranges and observables highlighted as problematic by ML.
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“Highlights” of issues in 241Pu nuclear data:
Can we extend
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High-level summary of issues in 24Pu nuclear

data:

Issues that are
recommended to
be investigated for

a new release:

Potential freedom in
nuclear data that
could be exploited to
obtain better
agreement with
validation
experiments:

» Los Alamos
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(n,f) cross section from 0.1-2 MeV.

Replace PFNS with an evaluation that captures
the physics expected behavior better.
Investigate if it is possible to extend the
resonance range to higher E;,.

Get a finer grid for nu-bar.
Investigate if it is feasible and beneficial to get closer

to some standards at thermal, especially (n,f) and nu-
bar (the (n,f) thermal value differs by about 1 sigma

from standard value).
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Validation of 23°Pu nuclear data: also a
challenge due to compensating errors!

Energy ranges and observables highlighted as problematic by ML.
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High-level summary of issues in 23%Pu:
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TPC data normalized to

VIII.O at 13.75 MeV
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Validation of 24%Pu nuclear data:

Energy ranges and observables highlighted as problematic by ML.
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High-level summary of issues in 24Pu:

Issues that Is the shape of nu-bar
could be physical? (0.5-0.9, 4-6, 13-15

investigate MeV)
d: Study (n.,f) cs in the fast range
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nuclear compensating effects)
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Validation of 238Pu nuclear data:

Energy ranges and observables highlighted as problematic by ML.
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High-level summary of issues in 238Pu:

Issues that Re-evaluate thermal nu-bar " .
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Validation of 242Pu nuclear data:

Energy ranges and observables highlighted as problematic by ML.
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High-level summary of issues in 242Pu:
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Summary

« We validated 238-242Py ENDF/B-VIII.0 nuclear data with respect to 875
critical assemblies and 15 pulsed spheres. We also compared evaluated
data to differential data from EXFOR and took into account basic
theoretical considerations.

« CAVEAT: experimental data were not analyzed in detail and a
comparison to EXFOR as is might be misleading. SG-50 might help for
such undertakings.

* A (down-selected) listing of potential issues in nuclear data that could be
investigated for a new release was shown.

« Some hints potential freedom to move nuclear data is given.

 Is someone interested in helping us investigate resonance-range
issues?

Thank you far your attention!
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